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(54) BATTERY FOR PORTABLE EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a battery for portable equipment ensuring high safety 
and being small and lightweight, while having a high capacity and a high energy density. 
SOLUTION: The battery for portable equipment includes a battery element constructed of cell 
elements having a positive electrode, a negative electrode and an electrolyte layer. The 
electrolyte layer uses a spacer made of a porous membrane as support that is impregnated with 
an electrolyte containing a crosslinked polymer. 
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[o o o 1 1 

[0 0 0 2] 

¥*ttfc»J* LfcWW* trWSR*— L"C& 
[0003] y^-^— &*i&©5*>, 

M7-7n, ^^ry^-yo, WML? v V ~? ^— * 

yf>f?-5t/K lS7r-^^. Wt&-=m— , SIS 
7!iy?-, ^yF7ty^fut v t'x^-A— t*— „ 

fg, F 7 y->-^<- sax*. 

[0004] i Jxt>amf*»r±. a— If-^WflST?* 

[0 0 0 5] t;^, mteMm^.&nftWXMifc&l® 

tt£Z>. e&o-c, m%u<o^mx'nM^nm.T (6 or 
) aft) -e»»-r5fc. jajffig*©^, ssiro^M* 
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[0 0 0 6] — Mffimggtt, JB*.«#^)«»fcJlft 

±15*>»#tt 

[00071 &w-rnte\ *»«»ffli-*Effl ^tb^am 

tt, Stifc^Ultoot), +#ft££tf=«:*«Lft 
«M*ttas+$»-Cttft< , Kft-SttjfelRli* 5 **^^ 20 

[0 0 0 8] 

©«»tttB«:«ftto1*L-c\ ft^tt35SJ:9*«)bixfcl* 

[0 0 0 9] 

fc»©#Ik] ±EBW*r 
[0010] -f-ftfefc, #559i©K©»:, TI2 ( 1 ) - 

(15) 40 

(1) iEm, Aaofctnt«p»«:*i-**ffi«*»*** 

R WKM ^ #*U4B(j&> & ft 5 * - £3cf£ ft 

(2) if— J&s^y ^^^^ ^o^TLttJUWBI*^ 

ftsr (1) icKtt<0*?if«»JB«». 

(3) 0 0 < ClC*3ltS«ilRffi*3ft s , 1* 

rsjfcfc^ 1 o%«TT*fc5^££3#8££i-6 (1) xii 

(2) lcE4ft0«ffi«»ftttfe. 50 
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(4) ^m&tfl)^— 9^5R#yv-J:9i5C 

t&ftmt-tz (1) (3) 

(5) y^*°y -*—#T# y u^/^m^-t^ 

(4) KE*W***»JH*ffiU • 

(6) y n^s^^pf 5^/^-- <£>^e/ -v— ic 
-*ffifflt5ri:i»»tt5 (5) fcLia*0>»tf|?«» 

(7) «#FK^4fe«*^SEti-S*«tt#y^— 

0. l-8 0li%-Cfc5:tS:*»tt5 (1) ftM 

(6) ©t^i"n*M^E«ioJ*««»««J&- 
0 fc^nehjctv^ ^^#m^*r^ (1) 75^ (7) 

(9) W»KJifcjE«xr4*«k^*»B5^*5lt5«* 

(10) fMi^^Iltt^fcS^-^^iRlfitt 
ft*«fett****6ft*- i: (D 7SS 

( 9 ) cov ^fH^^ciBt^isisfflm 

(11) ffiiia^^— A«»©BBS:»llBJi"C* 

(10) HEt*5Mgfflfi 0 

(12) P&'T— X<DM.M&, «ftJR»ft:©a*0 1 0 

(1 0) 3m (1 1) ic 
6 <h ASfr fc hr*i& £ fix ^ 5 r t 

fc-TS (1) Tbm (12) <DV^ix^l-«*^***» 

(14) «»5*3asy^^Azufc«»-e*>acfc*:#» 

t"T5 (lVTJrM (13) <o^i*n**l-Eic^S1i?*8S 
(1 5) *^<— fr— fc, ^/-^-x igJC&tf 

j*S*-Cft6w!:«r«Piti:i-a (1) (14) 
[0011] #7LttBt^&ft5^^— fr- ««tt* 

# * i 0 t/hS < ft^/ca6, jE • Affio*«fPT?<Dfe»^ 
^L^-T<ft5o b75^U*^P^i-^V^Tii, ^-<-f" 
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fc»«^5<D*4&1\ (2) *«ffi#y^-^J:S, 
jE ■ ^g^^t-^^^-Vaygftt^l 
taot^ fr— ©JRiRftj&sflilH StLariMciDliff 
fa M » co ^ A? s ft 5 t % x b tu 5 <D X fe 6 o 

[0 0 12] 

*lftV\ iSm^ttfj:, 0»;ttf. xy^K^ 10 

Aiife, =iy4r/u**«ft, &TJ*y^*A-*fc««i^«r 

-jfcKf&tffesr t35s#4uv^ 0 y^ 

[0 0 131BT, -fli UT> *«nKi«««fff«R». 

ffl «m * h ^ a* y ^ •> * & 5 » 

r% *1*J)MSt«tK*o**»*"e*)6, «*JMK IE 20 

Sr^tf ft S. ^fiStt^y ^~£^Tl~a 

t t#**«Wc*»tfctt««:*«tt# y 
»L-Cft5^«Ml»ft*:#»f«wi:tf-e*a. b 

[0014] «»K<o«ri»t»©— o-cfcs««tt#y 30 
^-tt, »««3B«:*i-5W4^f-l?fcS. ^?>£?ft^ 
«ttaBy^-«)X*#*fcft5*fJ|*i:U"Ctt. fllxJi, 

#y:n*7vK #yrsh\ #y#-#*-K *°y^ 

#y i>vTft^oJ:5^a<*JnilwJ:oT^j**ix* 
to, #y ^ 99 y/uft^/Vftifwr* y /^ B y^ 

-^DSft^K 3Ky*6ftbT=i/uftif07Ky tf^/u 

r ias-eta., 

[0 0 15] *38WJd*5V^-CH:, !Hc*»£*-C 40 

ft^a^fcrn^ttisfsibftv^ipa-fr^j: 9 ±* 

y-r-^L-m, T9 y/v3R#y^-*:*rf a-ttf-e 
#a Q r^y/^5R#y^— 

[0016] y^7Ky^-t itit, 7^!)^ 

yuSSr*i-5*y^-*a^-r8wfc*cJ:f9»b*i5sK 
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tfW^R36tt*ixftv^s, T^y/H6^f-/K T9Vj^ 

g^^vw T^y/^^^K r^y^ru*. 2-31 
h^v^^r^yi^— k i/xfi/y^y^-yuxf 
x/i^r^ y K ^y^f^^'^^w 

y u — h tg. tf^t / y 9 ]) is — FS"^> i> 

jVi/Tt y K 1> 3— zftl/i/Jr— ?v*yT9 
VU—hs l. 4-y^^v ? t-/V> ? 7^!J^h^ * 
t^^^"^7H^-F, Is 6— 

Di/-hS^ ^v^y =3— frisT? y k ^ 
m^ix^^y ;\s*JT$ y K h y ^^L-^^y 

^ y h/j:if©^y ^f-^^^y =-^^7^ y I**— 
tru^y iv*?T9 y i^— hyynfuv^y 
r ^ y u _ i>^^co/Ky yn tvy^y fri/Tt y 

i/— b x tr^^^y— /wa^ h^v'i^- h v^t^ y 

h y > f n-zu^D^y h y 7^ y i/- k by^ 
fD^u/D^yxf^vi/- h hyr^ y K h 
y ^d-^d/n^d^vu- h h y y 
k a y *>7>i^8x h^-v-u— h h y y 
^ytn^b^>u-fhy7^y^h, ^y-fe 
p ^p^i/-hhy7^y^fs -<v^^y 

^y b-^xh^^i/-hrh77^y u--h, v^hy 
P-^o/^yx h^y h7 h^T^ y i/— 

^ n i/^^^^iy^y j — tv^Y*t*/\s^Y'*<**b'T9 
[0017] rnb^ttt), y^^^ir>(DMmj& 

©*/^-*»4:©*a*#«:fflV^*r4:*-e*a. 
a o r^J:5ft^/^-^ LTtt, p«^^y^»^^ 

yu, ^ y/u7^ k, -?w^y, 7^ y d - h y 
[ooi8] y/w6#y^-£<£ffli"S4&-&a>, r 

L<ft70 a*%W-h, L < 14 8 0 



[0019] y r±, ««»^*r*ri-5. * 

[0 0 2 0] «#©#ft"t?*«tt# l J ^-SrKiti-^S 
±. L<l*2 0%W±-Cfo5o 

[0021] g^«F^ uv^swtt* y •v-nm&zmt 

%ETF\ »£L<W:5 0%£TF, Sfcl;:ff*L<tt2 0 

IlC^L<li2li%^ »t>»*U<H5»*% 30 
[0 0 2 2] «»«0*7K**«l-»-r5*«tt# ^ ^ 

»fir5 0Mt%£TF\ jf*L<tt3 0lt%aT 
[0 0 2 3] #***Jltlc»»**5»«H:*fc»S* 

yf^fit-fc^:^^ lv\, y^v^&tL 

r tt. 03;itf, LiClC LiAsFe, L i P 
F 6 , LiBFu LiB (CeHs) < . Li K LiC 
U LiBr, LISOjCFj, CHsSOjLU CF 
j SOj L i > L i N (SO2 CF 3 ) LiN (SO2C 
2 F 5 ) 2 , LiC (SQ 2 CFO 3, LiN (SOaC 50 
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Fa) 2. LiSbF* , LiAlCL LiHF 2 , L 

|CL i P Fe . L i C 1 O4 ^gijgx-feSo rfrfeiSK 
SO. 5 — 2. 5mol/lt'fe^ 

[0024] urii. JWWi:ttxfi/y 

T-fe h yy^COxi h y/^^^lSXf!2a^±^> 

5 0 «fc»jKj&*l 5 0 e CW±O^^^-^^fflLfc^lC 

^^-^-h M2 4 31C) . /nt c l/^-« 
— h (te2 4 0t) My-^f^n^ (»£2 
0 4t) «3ftSffil-e*>5o mjizfi^ J: 5 t-. Mf&rH^o 

-^^iwftsnfc»*w-, 

So 

[0 0 2 5] *38WCf*. #* b< tt, 

ttiaot^y^-^^^^ ^ ^ ^ file 
^^y^foxby/K 2, 2' -TV*** ^IS^v 5 

[0 0 2 6] SJBSSli. #?LffiBl^b*5^— 9— 
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- h y ^y/y; K»©»re©#?Ltt«#*if &n 
sc^m^o rtbe>©^"ct«fj-»^b<tt, *°y io 

h^^yu^-aic^uy (PTFE) XT/sKy 7 yitfcTn 

yr>T'fo^ Sk#£b<te, sKy^u^. ^°y^ 

[0 0 2 7] If— ©fltfi-i LTffi1^b*b51fflB© 

T'£>9, 0 OOraT, &fl<|j:3 0 0^ 

[0028] 9--tt*?LttBt-e*>ixtf 
ixS3E#Bt-e*)5ri3ftsJ:9»*U\ #?Ltt3£{*§l 30 

RBfttfty^c^^wa, -rftbfewaiBfiis^JiK 

[0 0 2 9] #7U4ffi#K(Ojif*tt, -BiXtt—ttffii* 

7^^iv^fc, SftS*5g±<Z)S 9 ft v ^s«g 
^TfeSo y— <©S?L*f±iMf3 0%«±> £f£L 

<I23 5%W±, ii^8 0%^T, #£L<[i7 5%« 
T\ S6l:jfiL<»7 2%KT-Cfc5 B ffi?L**/hS 40 

**l^tc*5v^rii. ffi?LWs*#vMSif««tt*y'v- 

S^^^J:oT*i6S^^^T'#So 
[0 0 3 0] y— lC#ft-TS^7LO¥^?L^^> 

iififO. 2^m^T, !f^L<li0. 18/imSTF. £ 50 
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fb(C&£ L< HO. 1 5 /zmgJLT-Cfe?). fflSmO. 0 
l^mW, #£b<te0. 0 7 |zmEJL±1?fe5o 

9 i^tv^M^^C-^-t-v^ ft*-*, ?LS 

W?L«**#vMa^»tt*y^H!l[fflKi5J6*# 
aft'&So ¥*9?L@I±, ^^/u^ hid 
J: 5 JLS^x ^ * <£> tr- * *mfe~? S r £ (c i. 9 

[0031] 9—<Dmm*mm 5 ^ m «±. 0* 

L < f± 7 ju mEJLk* L < 1 0 ju mttiffc 

9. ilfff 5 0 *i mjgJlT\ ff$L<tt28/imHT, £ <b 
Wf*L< ft 2 5 ^mJ^TT**)^ tt)»4L<fj:20 

9"Cfc<* *«i s fiTi-<5«lRllii*>So 

^ig^^-a*. y— as*v*a* $s*stt#y-^ 

[0 0 3 2] y— ft. il3t0. 3kV«_h, 

L<»io. 5 k vw±oifsj±^^-rs 0 rx 

V«±<0«EE£J?iDLfc#£\ SffiRBfc 1 0 0 m A«± 

ic^So Hffltoft^l-S^b, iSlOO 
OkVJ^T, ^L<|j:10 0kV«T, 
<lil0kVHT"e*5 B 

[0033] s^Sr«t o*ra«cB&jh-rafc«), x^-y- 

2 0 0 g f KJLh, KL<li2 3 0 g f J^_b, 
£L<l*300g f &,±t-t Zo tztzL, fe^9twt°V 

OOOgfHT, KK(n 5 0 0 g f«T, J:9» 
^KfllOOOg f SlTT'fcSo 
[0 0 3 4] ^fc. y— Sr— ^f^JCO. 1kg 

/ c mCQ^T*5lo3fiofct * l %«T^ 

y— ^fitsr 
s^^-f--^aixgfi.o t aexg^ic^-<--y--^ 

±m*t^*<DX\ iiSo. 0 l%«±, »^L<fiO. 
l%£JUt-efc5o 

[0 0 3 5] y— (7)1 o o*C(e:*3ttSSURffi* 

l*fS]i-«-LT, iiSl 0%«T-C*>9, »^L< 
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^5gtc:ft*LV\ 
[0 0 3 6] »— ©*ffi»*tt, iSf4 0 

d y n e / c m £JLh, 0* L<li4 6 d y n e/cm 
£AJb, 4#{-ft*U<r±4 8dyne/cm U±-t-t 

^-r^il^-t-SfcLtf)!^ 9*H\ 9— -K, 
K&S£ITr<D;6Sft*LV\, fc*:U fc*5^«Effi* 
n e / c mUT, ft* l< fj:5 8 d y n e/c m^TT* 
[0 0 3 7] *^<— tt, Wx.tfBJlT<oJ:5»wLr»- 
ft* L < li i o 3 0 0 ^oSHB^ft— 

a, 

[0 0 3 8] **WO|)t#«»««ft^V>6n5jE« 

a iEmx MHfM fc ± 8 »rt s n-c V ^ S - 

WAIkUTttFe, Co. Ni. Mn*WBl^b*L 
3, MnO, V 2 0 5 , Vs On, T i Oz 

9»ft«i<0»&»{fc«»*. TiS, . FeS.Mo 

(Dik&m-iz fa± s a fc. ft i-«b#w ictc^b 
»ufct>©-c*>o-cfcftv\ *fc, #j7-yy, 
eo-^ #yT-tr>\ vx/isy* K3Hfr&«K 

9#1— 3 0/im, ^Kftl-10^ 
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[0 0 3 9] *«|!l{fc«i-6A«JS*Kfc UTJi^7 7 

ifi^?>|C(j:4iyf ?^Li-AU Li-Bi- 
Cd, Li-Sn-Cdftifoyf^*&, y^#J» 

10 9»&JRS{fc#K *>y 3y4^fcffiffl-ef5„ ^.n^ 

ffi^SftlfOttart:, 1-5 ft*L<{3:5 

[0040] jE«*n*jiatwis*m9r±, *hfh^ 

o^&te. If 0. oifi4ffi£U:. ft* 

t<(io. imm£lu ii:»si<fiiii»K 

_h, 9* 5 0KS^«T. »*L<tt3 0MfflttT. 

20 itff*i<(ii5ll»aT"efc5. /^y^l 

ttliUBK** 5 fc a tf a* 9 t?4 < . S«iKJSl-«»K^ 

IM^^^ 

ft, WfcttttJbWSLv*. 

[0041] ^<>r t lti±> ^^i/ 
30 ^y^n^uv. ?Ky-i, l-v^^^^^^^ 

yu^^^fco^fi&fp^^y -7— . TKy^^-u^, *°y^ 

^DyKW^os^tts^y^- ^ o y^^^y/i- 
^-/v-. y y ^ ^ y /m^^-yu, # y ^ ^ ^ y 
zKyr^y^^/K ^ B y7^y^^ 
vK ^yr^y/^. #y^^^y^a, ^°yr^y^ 

^/u, ^y7 7ftt^!Jfy, *'yr h77/^nxf 

40 ux»o7y*aR»iB, ^yr^yo^hyyw, ^yt- 
= y f y v/7= K4 wcNStt* y #yft» 
j^y tr^yur^a— /u44ro*y tr^^r^^ 
— A^**y-r-, *y*<btr=>u, ^ys^tr^yx> 
ft^o^^^-> *yr=y^4ifoW« 

tt#y^-4WlO»i#*W"P*5. 

^^tfeotttffittSo *^, i^y^-h^^ 

50 #y7yft^/K #y7yfc^yf 
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[oo4 2] mm<om&^m^&n. itioooa 

Jb. ^L<lil 00 0 0U*_L, KI12 0 

0 0 0 £l±X&> 9 . ilS 5 0 0 0 0 0 0 J^T> L < 
lil 0 0 0 0 0 OJ^T. ^C^KIi3 00 0 00 

[0043] dEmanmR^munmn, tth^n^ 10 

%i><DX*&tlltmzfflmte^^. a** Tir^U 
is7yy>7. *-^7^, IM&fcifo«*»* 

ifMfcffl-cts. 

[0 0 4 4] jfcmfri: LTf±> il3t> T/uSfS^JS* 
if ©AM, -frft*SW*6«rJB^5. ^liiiffir l 20 

~5 0/im, ff4l<lil-3 0MmtfcS e *"t"^S 

L < fcfc 1 0 m mtJL_b-C*fc 9 , a^ttt 5 0 0 m mi^ 
T. KL<(±2 0 0Mm^T-C'fc5o fciDKiKT 

[0 0 4 5] i«ffiii^SSt6lMill IE 30 
5 8 tMS^ffikttlt Miff, ^Stt^ffiS 

«ISLfcnill«iaa!«r*lf5w4:^-e*S. **W^S3 

[0 0 4 6] «»B*^¥*Ett«lHlffi<0«tt«:«5» 40 

[0047] ttjfis^is^pEaaa^ffi****^^ 
*ffiai&R*^aii»ff. a# swell. #£u<i±8 

Jl£Lb, M(C#£L<tel OlWi:tfc9, il^SOg 
J^T. #*L<tt3 OJBETF* 3Ei-»*b<ff2 5HW 50 
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#«*jfitt»©'bMffca s ia o »-< < ft^o 
[oo4 8] *tttt7i&.K*ff, jEgt^gt^ra 

6wt^»*b<. 1 l 5%UTt-tZ>^ktf^\zft& 
L<, 1 1 0%gJlT^t5r UV\ ft, 

gte® *$ Jt 5 mmnm v>mm r jesx « A s 

[0 0 4 9] B»RJi<0ffi«S:iEffiXffftffi<0ffi 
ot^^f-^Wt5^»iC^t< ft5o 

[0050] a*, a 

m^^^^^-^^^^^ft^^^*^ 

^ , /MHb^ Wife ^ ft 6 j{£j&» & pJ^tt^> 5 fr&tr— * 

a*#*Lv\, pr«tt©*>s^*"— ^tff**tt. ^ft 

LTtt. tf^-^<D«ftS^7-f /WA^bft^S, 
BS^? ^ A-i^b ft L < ff y 

[0051] «ff £ urff, 77 ^^y^< 

*£D#K£:L-C, 1#lc&*Lv^ff, ^JRS^i^BSrW 
7>f ^AlrMIi^^-^^ ttfflv^ll 

x\ urn*- xk\.x&mm*m^z>%r&kti:%zi,x* 
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[0052] ft. «»B*r±, ±fa^-**tci£jBi£8g 

SrJf £;U+6t£;fr£fc5o Lv>tf>tt. &«J|0> 

[0 0 5 3] *36?Hl;:*5V^THU St*S?«$JB«ffiO«£fi 

8%HTt'fe5: fc#»i;:#4L<, 6%J^T^i-^>w 

S iwjcfi: c r FT«tt<B *> 5 fl^r-* O ft ffi tdiRirt £ *x 5 

^3itlZ>t)<Dki-Z> Q 30 
[0 0 5 4] «*0*«r«»^«>SS3»#0«l«*:B 

ax*. ^y-#-K, r-/^ 

«f <DE*«WS»Sr*if s r ^ ^T-# 5 0 50 



$#[lf! 2002-184466 
16 

[0 0 5 5] 

<IEg<oSB£> Li Cod (3pfttta5/iin : 0 #{L 

^^ftb^y^v (pvdD smftgp, X^T-fe^U 

i^NMPfl^lT, jE«JS»*#«*:BiaEbfc. * 
Lt, j|J 2 0 //in ©T^^^^K^^jEffiitft 
_b (affiffl^ldStJC-rSSS^^^t S : 5 0mmX30 
mm) ±E»«S:i*Lfcft, Cix*rftflfc**TE 

®wf4g^b/c Q (as. rout. m.jm'&<DiEm(Dmmfr 6 

<ftg<z>sut> *y#— as^tt^ ( (mcmb) 5p±affi 
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